Molecular and cellular mechanisms of excitotoxic neuronal death.
Glutamate receptor-mediated excitatory neurotransmission plays a key role in neural development, differentiation and synaptic plasticity. However, excessive stimulation of glutamate receptors induces neurotoxicity, a process that has been defined as excitotoxicity. Excitotoxicity is considered to be a major mechanism of cell death in a number of central nervous system diseases including stroke, brain trauma, epilepsy and chronic neurodegenerative disorders. Unfortunately clinical trials with glutamate receptor antagonists, that would logically prevent the effects of excessive receptor activation, have been associated with untoward side effects or little clinical benefit. Therefore, uncovering molecular pathways involved in excitotoxic neuronal death is of critical importance to future development of clinical treatment of many neurodegenerative disorders where excitotoxicity has been implicated. This review discusses the current understanding of the molecular and cellular mechanisms of excitotoxicity and their roles in the pathogenesis of diseases of the central nervous system.